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1. Introduction
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2. o] 7 Model
2.1. Fundamental equations system
g =YZE & YA HFe FAASE BASE 29E FAGEAM HERAGHANA 3
23 g3 2ok
the model equation for mean velocity v(tx):
y-{ﬁ%—t’x—ﬁ}=v(t,x)2+a0-v(t,x)-(1—cos—2f7rx) 1)
or the model equation for linear density Ib(tx):
y-{ﬂ%—i'—xl}+ao-(l—cosz—irx)-lb(t,x)=~m0 (2)
constitutive model (assumption):

f(t,x):,,.;b(t,x).ﬁ_%t;ac)_ )

(mg : the rate of fibers flow in, 1, ap : model parameters, f{t, x) : bundle surface force)

2.2. Simulations
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Fig.1 The profiles of a) the mean velocity and b) the linear density in the draft zone according to
the variation of parameter 1 (DR:5.357, u:3700m2/min, 29:150.06, v(0):1.886m/min, 15(0):10.8g/m)

3. Experiments
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Fig.2 a) Constitution of the experimental system, b) the measuring principle of fiber openness,
¢) the measuring principle of the thickness of output sliver
Draft zone W o)A} draftingg Wi U+ fiber bundled] A28 = F2 o HWEL =AY
o needleg o]&3lY¥ct &, o] vjizyd i ©XAo] FL& needled fiber bundle®] 7 &)yt
oz 4Nsm, Aae) JYo st #5A W 74 fiberrle] 2§35 YL needles] WHFZA
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Fozt & £9 &golH e Frlv & trumpeto] 283 spring®] MPBEE 538 vh(Fig.20).
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4, Results and Discussions
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Fig.3 Theoretical fluctuation ranges of linear Fig.4 Experimental results of a) fiber to
density with variation ranges of parameter n fiber force and b)thickness of output sliver
on the measuring point (DR:5.357, v(0):1.866m/min, 1b(0):10.8g/m)
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Table 1. Fluctuation range of output

pH15T% sliver according to the variation of

g [ \ parameter L

£ . : fluctuation

£, 157 % fluctuation| thickness of

S p-157% . ) range of

g L fluctuation range range of j| output sliver

2 r .

= ) --—f of output sliver output sliver

with various p u+15.2% 2.5502 26.5%
0 10 2 El] 0 i 2.0161 0%

distance from back roll (mm) 1-15.2% 1.4491 -281%

Fig. 5 Theoretical profiles of the linear density of output sliver according to the fluctuation of
parameter §  (DR:5.357, u:3700+15.2%, mz/ min, 45:150.06, ©(0):1.886m/min, 1b(0):10.8g/m)
Ao oslH ZAo| 98 parameter po] WE] dis) &3 <ol FrPEF o] simulationd]
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(Ibo, 1o: the linear density of output sliver and parameter 1 when the boundary conditions are satisfied
Iby: the linear density of output sliver when the parameter § becomes Ih1)
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Fig.6 The sensitivity of thickness according to the various parameter |
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5. Conclusions
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